Background: The purpose of this paper was to review the HIV/AIDS interventions conducted among heterosexual African Americans, and suggest ways of enhancing these interventions. Methods: In collecting the materials for this study, a search of CINAHL, ERIC, and MEDLINE databases were carried out for the time period of 2002 to July 2010. The inclusion criteria for the studies were (1) African American adults; (2) limited to heterosexual African American populations; (3) publication in refereed journals in the English language; (4) location of the study in the United States. Results: A total of twelve studies met the inclusion criteria, eight of which took place in a clinical setting. Nine of the interventions were based on behavioral theories and six of those interventions utilized social cognitive theory. The themes used were HIV/AIDS knowledge, risk reduction strategies, behavioral skills, condom use, selfefficacy, and communication about sex and goal setting. The review found that all the interventions were effective, though the effect sizes were generally small. Conclusions: The strengths of the interventions include the use of the following: appropriate sample sizes, post intervention follow-ups, and the use of randomized control trial design. Recommendations for enhancing the effectiveness of HIV/AIDS interventions in African American heterosexuals are presented.
Introduction
The first incidence of Human immunodeficiency virus/Acquired immunodeficiency syndrome (HIV/AIDS) was reported in the United States (U.S.) in 1981, since then the HIV/AIDS prevalence rate has increased at an alarming rate in the U.S. In 2010 the Centers for Disease Control and Prevention (CDC) estimated that more than one million people in the U.S. are living with HIV and about 21% of those living with HIV are unaware of their status. The number of new HIV infections has remained relatively stable in recent years with an average of 56,300 each year (CDC, 2010) .
The characteristics of those who are infected with HIV/AIDS in the U.S. changed in a number of ways. Racial and ethnic minority populations, especially African Americans, have been disproportionately affected by this infection (Jemmott, Jemmott, & Fong, 1992) . Prior to 1995, HIV diagnoses among non-Hispanic whites were higher than minority ethnic/racial groups, accounting for about 47% of AIDS diagnoses. However, over time, the proportion of the HIV cases among racial/ethnic subgroups has increased. Although African Americans represent approximately 13 percent of the U.S. population, they account for a disproportionate number of HIV/AIDS cases. In 2006, there were approximately 1 million people in the U.S. who were living with the HIV virus; of this number, 47% were African Americans, 34% Whites, 17% Hispanics, and other ethnic groups comprised the remaining 2% (CDC, 2009) . From 2005 From -2008 , the rate of HIV diagnoses among blacks increased from 68 per 100,000 persons to 74 per 100,000. This increase reflects the largest increase in rates of HIV diagnoses in African Americans (CDC, 2010) Currently, there is no vaccine that can reliably prevent HIV/AIDS infection; however the best possible alternative to control the transmission of this infection is through attitudinal and behavioral modification interventions (Edgar, Fitzpatrick, & Freimuth, 1992; Maibach, Kreps, & Bonaguro, 1993; Freimuth, Hammord, Edgar, & Monahan, 1990; World Health Organization, 1988; Melkote, Muppidi, & Goswami, 2000) . Consequently, several intervention programs have been implemented to reduce the risk of HIV/AIDS on the African-American population. In the last decade, HIV intervention programs have been implemented to target behavioral changes in certain African-American subgroups: heterosexual adults (Neumann et al., 2002) ; men who have sex with men Rhodes et al., 2010) ; sexually experienced adolescents (Mullen, Ramirez, Strouse, Hedges, & Sogolow, 2002) ; drug users Wagner, Unger, Bluthenthal, Andreeva, Pentz, 2010) ; and women (Betancourt, Abrams, McBain, Fawzi, 2010; Logan, Cole, & Leukefeld, 2002) .
The purpose of this paper is to review all interventions implemented after 2002 targeting preventive efforts in heterosexual AfricanAmericans living with HIV/AIDS. Our discussion is limited to this subgroup primarily because the incidence and prevalence of HIV cases among African American heterosexuals continues to rise disproportionately. According to the CDC (2009), the largest estimated proportion of HIV/AIDS diagnoses among adults and adolescents were men who have sex with men, who accounted for 53% of all diagnoses in 2007. The second largest group with an HIV diagnosis was heterosexuals, which accounted for 32% of the overall cases. African Americans accounted for 59% of heterosexual persons at high risk for contracting the HIV infection. Of all African American women living with HIV/AIDS in 2005, the primary mode of transmission was high-risk heterosexual contact, followed by injection drug use (CDC, 2007a) . We will first briefly discuss the determinants of HIV/AIDS among African Americans and the methodology used to review the articles. In the subsequent sections, we will discuss the interventions as well as the salient implications for instituting them into practice.
Determinants of HIV/AIDS
Several factors have contributed to the high rate of HIV infection among African Americans. Factors such as racism and discrimination, poverty, denial, stigma, homophobia, and limited access to health care have contributed to the increased susceptibility of African Americans to the HIV infection in comparison to other ethnic groups (CDC, 2007a) . First, denial plays a major role in the increased vulnerability of the African American community. Since HIV/AIDS cases were first reported among white gays in the early 1980s, some African Americans still think that HIV/AIDS is not a concern for their community and that HIV/AIDS is primarily a disease of gay white men. Many African Americans also consider it taboo to talk openly about topics such as sexuality, homosexuality, sex outside marriage, drug use, and other sensitive and private issues. Silence on such issues makes raising awareness about HIV/AIDS a challenge (CDC, 2007b) . Another aspect of denial is the conspiracy beliefs among African Americans about HIV/AIDS. A significant number of African Americans have endorsed the belief that HIV/AIDS is a manmade virus that the federal government created to control the African American population (Bogart & Thorburn, 2005; Klonoff & Landrine, 1999) . African Americans mistrust of the government originates from historical and current racial discrimination in the U.S. health care system; a perfect example is the Tuskegee syphilis study (Bogart & Thorburn, 2005, p. 213 
Methods
In order to collect the data for the study, a search of MEDLINE, ERIC, and CINAHL databases was conducted for published studies between 2002 and July 2010. The year 2002 was chosen because review articles Mullen, Ramirez, Strouse, Hedges, & Sogolow, 2002; Neumann et al., 2002; Semaan et al., 2002) were published in 2002. After these articles were published, we did not find any other review that specifically focused on African American heterosexuals; hence the purpose of this study was to examine interventions published after the aforementioned articles. Keywords used to identify articles included HIV/AIDS, African American, African American women/men, minority women, heterosexual and intervention.
In MEDLINE, a total of 215 articles were found with various combinations of the above key words. In ERIC, a total of 339 articles were found and in CINAHL 372 articles were found. Abstracts of all these articles were read and the following inclusion criteria were used in making final selection of the articles. Besides the time period of 2002 to 2010, other inclusion criteria were: (1) articles published in refereed journals; (2) studies reported in English; (3) studies conducted in the United States (4) studies that focused on heterosexual men and/or women, (5) studies that had a sample of at least 50% of African American, and (6) studies with sample of adults at least 18 years of age. Studies that did not meet the above listed inclusion criteria were excluded from this review. Effect sizes for all studies with significant findings were calculated using G*Power, Version 3.1 (Erdfelder, Faul, & Buchner, 1996) .
Results
A total of twelve studies met the inclusion criteria for this review. Four studies focused exclusively on African Americans and the remaining eight studies had study populations which included anywhere from 51% to 87% African American subjects. One study exclusively sampled African American men; four sampled both men and women and the remaining seven sampled women alone. All the studies under review were published in refereed journals. Table 1 presents a summary of the nine studies included in the review that utilized social cognitive theory. Table 2 summaries the interventions that used other theories and models, and table 3 presents a summary of atheoretical interventions (See Appendix).
All twelve of the HIV risk reduction intervention studies found that their intervention was successful (meaning, that they found significant results for their intervention). They all revealed that there was a significant reduction of unprotected sex and an improvement in safer sex behaviors among the participants. The main behavioral variables that the interventions targeted were unprotected sexual intercourse, condom use knowledge, beliefs regarding effect of condom use, sexual partners' reaction to condom request, self efficacy to achieve consistent condom use, improved perception about HIV related stigma, and reduction of STDs.
Most of the interventions were designed based on a specific theory or model. In fact, nine out of twelve interventions were based on behavioral theories such as social cognitive theory, AIDS reduction model, and information-motivation behavioral skills (El-Bassel, et al., 2010; Crosby et al., 2009; O'Leary et al., 2008; Sikkema et al., 2008; Abel, 2007; Jemmott et al., 2007; Kalichman et al., 2005; Legardy et al., 2005; Metcalf et al., 2005; Wingood, et al. 2004; Ehrhardt et al., 2002; Hobfoll, Jackson, Lavin, Johnson, & Schroder, 2002) . Six of those studies used the social cognitive theory. Among studies using the social cognitive theory, the self efficacy construct was the primary focus in the interventions.
Discussion
The purpose of this article was to examine interventions designed to prevent HIV/AIDS among the African-American heterosexual community, and use the review findings to make informed recommendations for future HIV interventions. The effect sizes of these studies have generally been small from 0.02 to 0.27. The mean effect size of the six studies that utilized social cognitive theory was about 0.08 and that of the other three studies that used different theories or models was 0.06. The three interventions which did not utilize any theory had a mean effect size of 0.15. The atheoretical based interventions yielded significant results in addition to a relatively large effect size. The downfall in utilizing atheoretical behavioral interventions is how the conceptual framework is difficult to explain and the intervention as a whole is difficult to replicate. Also, it is difficult to ascertain from these interventions what components work and to what extent. The frequent use of theoretical frameworks, especially the use of social cognitive theory in designing HIV interventions, may have contributed to the success of those interventions. Theory helps in the design of intervention programs and the dissemination of the results in a scientific manner (Sharma & Romas, 2008) . It helps in identifying which constructs of the theory are working and which ones are not. It helps in sequencing the intervention and reduces the duration of the intervention by focusing on important aspects. Further theory improves program efficiency and effectiveness (Sharma & Romas, 2008) . Therefore, more theory-based research and interventions should be conducted among African-American heterosexuals to reduce the spread of HIV disease. Further, it has been found that six interventions (half of those reviewed) used social cognitive theory and all these interventions registered significant effects which favor use of this theory by future interventions. Lopez and colleagues (2009) also found social cognitive theory to be an effective theory for improving contraceptive use, which is a protective behavior against STIs and HIV. Beatty, Wheeler & Gaiter (2004) observed that "Incorporating cultural components into programs for African American participants seems to benefit HIV/AIDS and drug interventions" (p.45). These findings therefore suggest that African Americans respond to interventions that are culturally sensitive to their needs and more of these types of evidence-based interventions should be implemented to help reduce the spread of the HIV virus.
In addition, all the interventions except one (Abel, 2007) (Melkote, Muppidi, & Goswami, 2000) . Thus, there is an acute need for future interventions to target discrete subpopulations of African Americans; studies that have sufficient sample sizes should adequately assess within -group differences that affect their sexual behaviors.
Another strength of the studies reviewed is the use of randomized controlled trial design (RCT). With the exception of one study (Abel, 2007) which did not use RCT, all studies utilized RCT increased the ability to establish causality between the behavioral variables and the interventional maneuvers introduced in the studies. Each study allowed a period of time to elapse between the introduction of the intervention and the outcome measurement. For example, nine of the articles reviewed (Crosby et al., 2009; Ehrhardt et al., 2002; El-Bassel, et al., 2010; Hobfoll, Jackson, Lavin, Johnson, & Schroder, 2002; Jemmott et al., 2007; Kalichman et al., 2005; Metcalf et al., 2005; O'Leary et al., 2008; Sikkema, et al., 2008; Wingood, et al. 2004 ) allowed for at least a 6-month interval between the completion of the interventions and the measurement of the outcome. This assessment of long-term behavior change should be a determining factor in the adoption of interventions for future practice.
Furthermore, common issues mentioned in the examined studies were treatment integrity problems and attrition rates. However, except for Abel (2007) and Sikkema et al., (2008) , high attrition was a major issue. Crosby et al., (2009), and Jemmott et al., (2007) for instance, reported that at least 25.9% did not return to complete the 3-month follow-up but they were able to determine that there was no significant difference between those who dropped out and those who remained in the program. Reporting treatment integrity problems provide a more accurate interpretation of findings. All future HIV/AIDS interventions should report attrition rates and how it affects the findings.
Eleven of the twelve interventions were introduced in clinic-based settings (Crosby et al., 2009; Ehrhardt et al., 2002; Hobfoll, Jackson, Lavin, Johnson, & Schroder, 2002; Jemmott et al., 2007; Kalichman et al., 2005; Legardy et al., 2005; Metcalf et al., 2005; O'Leary et al., 2008; Sikkema et al., 2008; Wingood, et al. 2004 ) and one intervention was community-based (Abel, 2007) . Since none of the studies analyzed the impact of the intervention settings on the efficacy of the interventions, one must be careful to draw the conclusion that clinic-based HIV interventions are always good in the African American community. Future studies should analyze how settings within which preventive efforts are introduced play a role in changing African Americans' sexual behavior.
Another area of concern in the interventions analyzed is the administration of the actual programs and/or education provided to the participants. While some of the articles listed the steps of the treatments, most of the studies did not give details as to how the education programs were executed. It is important to give the details of the program so that the study can be replicated to validate the findings. Furthermore giving treatment without monitoring the adherence to the program could be a waste of resources.
Another limitation that has been found in some of the reviewed interventions is that instruments have been used but the researchers did not provide the results of the instruments' validity and reliability. However, Kalichman et al., (2005) and Wingood, et al. (2004) documented the validity and reliability results of their instruments. The testing for validity and reliability of instruments must be reported so as to increase the confidence in the findings of the studies.
Recommendations for future interventions
For future intervention research, it is recommended that researchers should continue to use larger samples to attain enough power to do subgroup analyses among participants. In order to ascertain good sample size G Power analysis could be used. According to G Power analysis when a researcher sets apriori an alpha of 0.05, power of 0.80, and an effect size of 0.20, and a repeated measures analysis of variance technique with at least 3 groups, a sample size of 42 should be utilized in the study (Erdfelder, Faul, & Buchner, 1996) . It is vital for effective implementation of future interventions to consider the economic and educational backgrounds of the participants. These demographic attributes can be possible mediators, which not only affect the behavioral variables being measured, but also have an impact on the success of the interventions. Researchers should continue to use RCT and randomly assign participants to experimental and comparison groups in order to accurately assess the intervention as effective or not. Future interventions should be based on a theoretical framework. Social cognitive theory seems to be a useful theory in the context of HIV/AIDS intervention in the African American community. Particularly the construct of selfefficacy has been found to have empirical support and should be incorporated in future interventions. Researchers should try as much as possible to use instruments with documented validity and reliability. 
